Peening is the process which is able to be generated compressive residual stress and is known to be effective for preventing SCC initiation and improvement of fatigue strength. Laser peening is used for the nuclear power plant components in order to prevent SCC initiation. Although it is reported that the compressive residual stress decreases due to applied stresses under general operating condition, the change of residual stress might be large under excessive loading such as an earthquake. The objectives of this study are to evaluate the relaxation behavior of the compressive residual stress due to laser peening and to confirm the surface residual stress after loading. Therefore laser peened round bar test specimens of SUS316L which is used for the reactor internals of nuclear power plant were loaded at room temperature and elevated temperature and then surface residual stresses were measured by X-ray diffraction method. In the results of this test, it was confirmed that the compressive residual stress remained after applying uniform stress larger than 0.2 % proof stress, and the effect of cyclic loading on the residual stress was small. The effect of applying compressive stress on the residual stress relaxation was confirmed to be less than that of applying tensile stress. Plastic deformation through a whole cross section causes the change in the residual stress distribution. As a result, the surface compressive residual stress is released. It was shown that the effect of specimen size on residual stress relaxation and the residual stress relaxation behavior in the stress concentration region can be explained by assumed stress relaxation mechanism.
ロムモリブデン鋼 (Hanagarth et al., 1990 , Holzapfel et al., 1998 Before loading Only heating Fig. 3 The effect of applied stress on the axial residual stress relaxation. Applied stresses are +1.5Sy, -1.5Sy, +Sy and -Sy, and number of loading cycles is 1. Temperatures of loading test are room temperature and 288 ˚C. Dotted line shows a result of the heating test without loading. Higher loading stress generates the larger change of residual stress and the change is larger in tensile loading. Applied stress/0.2% proof stress   Fig. 5 The effect of specimen size on the axial residual stress relaxation. Number of loading cycle is 1 and the temperature of the test is room temperature. Changes of residual stress of the specimen of ϕ10 mm are larger than those of the specimen of ϕ 8 mm. 力集中部においては，高い表面応力 ασ n が負荷されても，公称応力 σ n が 0.2%耐力を超えていなければ表面の圧縮 残留応力が維持されることを示唆した． Fig.9 Prediction of the effect of specimen size on the residual stress relaxation. If the stress of more than 0.2% proof stress is loaded, the change of the surface residual stress increases in the larger specimen. On the other hand, the applied stress level which residual stress relaxation occurs is higher in the larger specimen. 
